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(54) Antenna unit and communication device using the same 



(57) In an antenna unit (10), the generation of ca- 
pacitances (C11 , C12) between each of the open ends 
of first (10a) and second (10b) microstrip antennas and 
a control electrode (1 8) is controlled by turning a switch 
(19) on and off, both antenna frequencies being simul- 
taneously changed. The antenna unit has a basic body 
having first and second main surfaces and at least one 
end surface extending between the main surfaces; a 
grounding electrode (12) provided on the first main sur- 
face of the basic body (11); a first radiation electrode 

(13) forming a first antenna (10a), having an open end 
at one end thereof, and provided on the second main 
surface of the basic body; a second radiation electrode 

(14) forming a second antenna (lOb), having an open 
end at one end thereof, and provided on the second 
main surface of the basic body; a first connecting elec- 
trode (15) for connecting the first radiation electrode to 
the grounding electrode, and provided on an end sur- 
face of the basic body; a second connecting electrode 
(1 6) for connecting the second radiation electrode to the 
grounding electrode, and provided on an end surface of 
the basic body; a feeding electrode (17) for transmitting 
a signal to at least one of the first radiation electrode 
and the second radiation electrode, and provided on the 
basic body; and a control electrode (18) on the basic 
body for providing coupling capacitances (C1 1 , C1 2) be- 
tween the open end of the first radiation electrode and 
the control electrode and between the open end of the 
second radiation electrode and the control electrode, 
and provided so as to be close to each of the open ends. 
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Description 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 5 

[0001] The present invention relates to an antenna 
unit in which double resonance is realized by using two 
antennas and in which it is possible to simultaneously 
change both frequencies. The present invention also re- 
lates to a communication device using the anten na unit. 

2. Description of the Related Art 

[0002] Among conventional antenna units, the anten- 
na unit which has been disclosed in Japanese Unexam- 
ined Patent Application Publication No. 1 1 -1 36025 (Jap- 
anese Patent Application No. 1 0-204902) is taken as an 
example and described with reference to Fig. 8. 
[0003] In the drawing, an antenna unit 101 is shown. 
The unit 1 01 includes a switch 1 09 is coupled to an an- 
tenna 100. The antenna 100 comprises a grounding 
electrode 103, a radiation electrode 1 04, a feeding elec- 
trode 106, and a control electrode 108 provided on the 
surface of a basic body 102 made of a dielectric mate- 
rial. One end of the radiation electrode 104 is open 
circuited. Furthermore, the feeding electrode 106 is 
formed so as to be close to the open end of the radiation 
electrode 104 and is connected to a signal source 110. 
Furthermore, one end of the switch 1 09 is connected to 
the control electrode 1 08 and the other end is grounded. 
[0004] In the antenna unit 101 thus constructed, the 
radiation electrode 1 04 resonates as a microstrip anten- 
na having a line length of A/4 where X is the wavelength 
and functions as an antenna when part of the resonance 
power is radiated into space. 

[0005] It is possible to change frequencies using the 
switch 109. That is, when the switch 109 is on, capaci- 
tance generated between the open end of the radiation 
electrode 1 04 and the control electrode 1 08 is connect- 
ed so as to be in parallel with capacitance between the 
open end of the radiation electrode 1 04 and the ground- 
ing electrode 103. On the other hand, when the switch 
is off, capacitance is not generated between the open 
end of the radiation electrode 1 04 and the control elec- 
trode 1 08. Therefore, when the switch 1 09 is on, the fre- 
quency becomes relatively low, and when the switch is 
off, the frequency becomes relatively high. 
[0006] -However, in the conventional antenna unit 101 , 
frequencies' of the single antenna unit 100 are to be 
switched over and it is difficult to realize broader band- 
width. 

SUMMARY OF THE INVENTION 

[0007] Accordingly, it is an object of the present inven- 
tion to provide an antenna unit in which it is possible to 
realize broader bandwidth by establishing double reso- 



nance using two antennas and by switching over each 
frequency into another, and to provide a communication 
device using the antenna unit. 

[0008] In order to attain the above-mentioned objects, 
an antenna unit according to the present invention com- 
prises a basic body; a grounding electrode provided on 
one main surface of the basic body; a first radiation elec- 
trode, having an open end at one end thereof, compris- 
ing a first antenna and provided on the other main sur- 
face of the basic body; a second radiation electrode, 
having an open end at one end thereof, comprising a 
second antenna and provided on the other main surface 
of the basic body; a first connecting electrode provided 
on an end surface of the basic body for connecting the 
first radiation electrode to the grounding electrode; a 
second connecting electrode provided on the end sur- 
face of the basic body for connecting the second radia- 
tion electrode to the grounding electrode; a feeding elec- 
trode provided on the basic body fortransmitting a signal 
to at least one of the first radiation electrode and the 
second radiation electrode; and a control electrode pro- 
vided so as to be close to each of the open ends of the 
basic body for providing coupling between the open end 
of the first radiation electrode and the control electrode 
and between the open end of the second radiation elec- 
trode and the control electrode. 

[0009] Furthermore, in an antenna unit according to 
the present invention, the first antenna and the second 
antenna have different resonance frequencies from 
each other. 

[0010] Furthermore, in an antenna unit according to 
the present invention, the control electrode is formed on 
a surface different from the surface where the first con- 
necting electrode and the second connecting electrode 
are formed. 

[0011] Furthermore, in an antenna unit according to 
the present invention, the basic body is made of a die- 
lectric material or a magnetic material of a nearly rec- 
tangular solid. 

[0012] Furthermore, in an antenna unit according to 
the present invention, a slit which is oblique to each side 
of the other main surface of the basic body is formed on 
the other main surface of the basic body, and the first 
radiation electrode and the second radiation electrode 
are disposed so as to face each other across the slit. 
[0013] Furthermore, in an antenna unit according to 
the present invention, the slit is formed so that the width 
at the side of one end is narrower than the width at the 
side of the other end. 

[0014] Furthermore, in an antenna unit according to 
the present invention, the feeding electrode is disposed 
on an end surface of the basic body so as to be close 
to the first radiation electrode or the second radiation 
electrode via a gap. 

[0015] Furthermore, in an antenna unit according to 
the present invention, the feeding electrode is integrally 
formed on the end surface of the basic body where the 
first connecting electrode or the second connecting 
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electrode is provided, so as to be continuous with the 
first connecting electrode or the second connecting 
electrode. 

[0016] Furthermore, in an antenna unit according to 
the present invention, the first radiation electrode and 
the second radiation electrode are disposed on the other 
main surface of the basic body so that the first radiation 
electrode and the second radiation electrode sandwich 
the feeding electrode, and the first radiation electrode, 
the second radiation electrode, and the feeding elec- 
trode are disposed so that their longitudinal directions 
are parallel to each other. 

[001 7] Furthermore, a communication device accord- 
ing to the present invention comprises an antenna unit 
having the above-mentioned construction. 
[0018] In an antenna unit according to the present in- 
vention, double resonance is realized by using two an- 
tennas, and, by turning on and off a switch connected 
to a control electrode, coupling capacitances to deter- 
mine the degree of frequency change of both resonance 
frequencies are increased or decreased and thus the 
frequencies can be changed. Therefore, it is possible to 
realize a much broader bandwidth when compared with 
the case where the frequencies of a single antenna are 
changed. 

[001 9] Furthermore, by providing a plurality of control 
electrodes and switches respectively connected there- 
to, and by turning on and off each of the switches, it is 
possible to establish a much broader bandwidth. 
[0020] Furthermore, in a communication device ac- 
cording to the present invention, because an antenna 
unit where frequencies can be changed is provided, it is 
possible to establish a broader bandwidth. 
[0021 ] Other features and advantages of the present 
invention will become apparent from the following de- 
scription of the invention which refers to the accompa- 
nying drawings. 

BRIEF DESCRIPTION OF THE DRAWING(S) 
[0022] 

Fig. 1 is a perspective view showing an antenna unit 
according to a first embodiment of the present in- 
vention; 

Fig. 2 shows an impedance characteristic of the an- 
tenna unit in Fig. 1 ; 

Fig. 3 shows the change of impedance characteris- 
tics of the antenna unit in Fig. 1 by turning a switch 
on and off; 

Fig. 4 is a perspective view showing a modified ex- 
ample of the antenna unit in Fig. 1 ; 
Fig. 5 is a perspective view showing another mod- 
ified example of the antenna unit in Fig. 1 ; 
Fig. 6 is a perspective view showing an antenna unit 
according to a second embodiment of the present 
invention; 

Fig. 7 is a perspective view showing a communica- 



tion device (telephone) according to the present in- 
vention; and 

Fig. 8 is a perspective view showing a conventional 
antenna unit. 

5 

DETAILED DESCRIPTION OF EMBODIMENTS OF 
THE INVENTION 

[0023] The construction of an antenna unit according 
10 to a first embodiment of the present invention will be de- 
scribed with reference to Fig. 1 . 

[0024] In the drawing, an antenna unit 1 0 is made up 
of a basic body 11 of a dielectric material such as ce- 
ramic, resin, etc., which comprises a grounding elec- 
ts trode 12, a first microstrip antenna 10a as a first anten- 
na, and a second microstrip antenna 10b as a second 
antenna. 

[0025] Out of these, the grounding electrode 12, is 
formed on one main surface of the basic body 11 . Fur- 

20 thermore, the first microstrip antenna 10a comprises a 
first radiation electrode 1 3 formed on the other main sur- 
face of the basic body 11. Furthermore, the second 
microstrip antenna 10b comprises a second radiation 
electrode 14 formed on the other main surface of the 

25 basic body 11. 

[0026] The first and second radiation electrodes 13 
and 14 are formed so as to face each other through a 
slit s1 . This slit s1 is formed so that the width on the side 
of one end may be narrower than the width on the side 

30 of the other end and that the slit may be oblique to each 
side of the other main surface, and accordingly the first 
radiation electrode 13 and the second radiation elec- 
trode 14 are of a trapezoidal form having a long side, 
short side, perpendicular side, and inclined side, re- 

35 spectively. 

[0027] Furthermore, the first radiation electrode 13 is 
connected to the grounding electrode 12 through a first 
connecting electrode 15 formed on an end surface of 
the basic body 11. Furthermore, the second radiation 

40 electrode 1 4 is connected to the grounding electrode 12 
through a second connecting electrode 16 formed on 
the end surface of the basic body 1 1 . On an end surface 
opposite to the end surface of the basic body 11 on 
which the first and second connecting electrode 1 5 and 

45 16 are provided, a feeding electrode 1 7 is formed so as 
to be close to the first radiation electrode 13 through a 
fixed gap. One end of this feeding electrode 1 7 extends 
to one main surface of the basic body 11 and is connect- 
ed to a signal source 21 while it is insulated from the 

50 grounding electrode 12. 

[0028] Furthermore, on the end surface of the basic 
body 11 where the feeding electrode 17 is formed, one 
end of a control electrode 1 8 is formed so as to be close 
to each open end of the first and second radiation elec- 
ts trodes 1 3 and 1 4. The other end of the control electrode 
18 is connected to one end of a switch 19. The other 
end of the switch 19 is grounded. 
[0029] The operation of the antenna unit 1 0 construct- 
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ed in this way is described. 

[0030] A signal input to the feeding electrode 1 7 from 
the signal source 21 is transmitted to the first radiation 
electrode 13 through capacitance C10 generated be- 
tween the feeding electrode 17 and the first radiation 
electrode 13. In the first radiation electrode 13, the long 
side of the trapezoidal electrode is made open-ended 
and the short side is grounded through the first connect- 
ing electrode 15, and accordingly, resonance is estab- 
lished at a frequency having a wavelength one fourth of 
the effective wavelength, which is the distance between 
the long side and the short side. Here, the first connect- 
ing electrode 15 and the second connecting electrode 
1 6 are electromagnetically coupled, and by this coupling 
the signal is transmitted to the second radiation elec- 
trode 14 from the first radiation electrode 13, and reso- 
nance is also established in the second radiation elec- 
trode 14 where the short side is open-ended. 
[0031] The impedance characteristic of the antenna 
unit 10 is shown in Fig. 2. In the drawing, a frequency 
band including two resonance frequencies f1 and f2 is 
formed. 

[0032] Furthermore, resonance frequencies of the 
first and second microstrip antennas 10a and 10b are 
decided by inductance produced by the first and second 
radiation electrodes 1 3 and 1 4 and coupling capacitanc- 
es generated between electrodes, respectively. Capac- 
itances C11 and C1 2 between each open end of the first 
and second radiation electrodes 1 3 and 1 4 and the con- 
trol electrode 1 8 constitute part of the capacitance which 
determines the resonance frequencies of the microstrip 
antennas 10a and 10b. Each of the capacitances C11 
and C12 is generated when the switch 19 is on, and ei- 
ther of them is not generated when the switch 19 is off. 
Therefore, when the switch 1 9 is turned on and off, both 
the resonance frequencies of the first and second micro- 
strip antennas 10a and 10b are simultaneously 
changed, and accordingly, different frequency ranges 
can be covered. In this way, it becomes possible to cover 
a very broad band. 

[0033] Because of such frequency change, a frequen- 
cy characteristic as shown in Fig. 3 can be obtained. In 
the drawing, when the switch is on, a frequency band 
including two frequencies f 1 and f2 is formed, and when 
the switch is off, a frequency band including frequencies 
f11 and f12 to which f1 and f2 are shifted by frequency 
differences Af1 and Af2, respectively, is formed. Here, 
the frequency differences Df1 and Df2 can be easily 
controlled by adjusting the location where the control 
electrode 18 is provided and by changing the value of 
capacitances C11 and C12 between each open end of 
the first and second radiation electrodes 13 and 14 and 
the control electrode 18. 

[0034] Moreover, although not particularly illustrated, 
a plurality of control electrodes and switches connected 
thereto may be formed. In this way, by turning on and 
off a plurality of switches, it is possible to control gener- 
ation of capacitances between the open end of each ra- 



diation electrode and each control electrode and to re- 
alize a much broader band. 

[0035] In Fig. 4, a modified example of the above- 
mentioned antenna unit 1 0 is shown. In an antenna unit 
5 20 in the drawing, a feeding electrode 22 is formed on 
an end surface neighboring an end surface where a first 
and second connecting electrode 1 5 and 1 6 are formed, 
of a basic body 1 1 . Furthermore, one end of the feeding 
electrode 22 is integrally formed continuously with a first 
10 radiation electrode 13. The construction of the remain- 
der is the same as that in the antenna unit 10. 
[0036] The antenna unit 20 to be constructed in this 
way is different from the antenna unit 10 in that reso- 
nance is produced because of the first radiation elec- 
ts trode 13 directly fed by the feeding electrode 22, and 
the frequency can be changed in the same way as in 
the antenna 10. 

[0037] Moreover, although not particularly illustrated, 
one end of the feeding electrode may be integrally 
20 formed so as to be continuous with a second radiation 
electrode. 

[0038] In Fig. 5, another modified example of the 
above-mentioned antenna unit 10 is shown. In an an- 
tenna 23 in the drawing, a feeding electrode 24 is formed 

25 on an end surface where a second connecting electrode 
1 6 is formed, of a basic body 1 1 . Furthermore, one end 
of the feeding electrode 24 is integrally formed continu- 
ously with a second connecting electrode 16. The con- 
struction of the remainder is the same as that in the an- 

30 tennaunitlO. 

[0039] The antenna unit 23 thus constructed is differ- 
ent from the antenna unit 10 in that resonance is pro- 
duced because of a second radiation electrode 14 fed 
from the feeding electrode 24 through the second con- 

35 necting electrode 1 6, and frequency can be changed in 
the same way as in the antenna 10. 
[0040] Moreover, although not particularly illustrated, 
one end of the feeding electrode may be integrally 
formed so as to be continuous with a first connecting 

^0 electrode. 

[0041] Next, the construction of an antenna unit ac- 
cording to a second embodiment of the present inven- 
tion is described with reference to Fig. 6. 
[0042] In the drawing, an antenna unit 30 comprises 

45 a first microstrip antenna 32 as a first antenna and a 
second microstrip antenna 33 as a second antenna 
which are formed on a basic body 31 of a rectangular 
solid made of dielectric material such as ceramic, resin, 
etc. 

so [0043] Here, on nearly all of one main surface of the 
basic body 31 , a grounding electrode 34 is formed. Fur- 
thermore, a first radiation electrode 32a constituting the 
first microstrip antenna 32 and a second radiation elec- 
trode 33a constituting the second microstrip antenna 33 

55 which are parallel to each other, are formed so as to be 
in contact with a pair of sides, opposed to each other, of 
the other main surface of the basic body 31 , respective- 
ly. Furthermore, each one end of the first and second 
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radiation electrode 32a and 33a is formed so as to be 
open circuited and each of the other ends is connected 
to the grounding electrode 34 through a first connecting 
electrode 39a and a second connecting electrode 39b 
formed on an end surface of the basic body 31 , respec- 
tively. 

[0044] Furthermore, in a location sandwiched be- 
tween the first and second radiation electrode 32a and 
33a, a feeding electrode 35 is formed so as to be parallel 
to the first and second radiation electrodes 32a and 33a. 
One end of the feeding electrode 35 is disposed nearly 
in the center of the other main surface of the basic body 
31, and the other end is connected to a signal source 
36 through a third connecting electrode 39c formed on 
the end surface of the basic body 31 . 
[0045] Moreover, on an end surface opposed to the 
end surface where the first to third connecting elec- 
trodes 39a through 39c of the basic body 31 are provid- 
ed, a control electrode 37 is formed. The control elec- 
trode 37 is disposed so as to be close to each open end 
of the first and second radiation electrode 32a and 33a. 
Furthermore, the control electrode 37 is grounded 
through a switch 38. 

[0046] In the antenna unit 30 thus constructed, when 
the switch 38 is turned on, the control electrode 37 is 
grounded, and capacitances C23 and C24 between the 
first and second radiation electrode 32a and 33a and 
the control electrode 37 increase and each frequency of 
the first and second microstrip antenna 32 and 33 de- 
creases. 

[0047] On the other hand, when the switch 38 is tuned 
off, the capacitances C23 and C24 greatly decrease be- 
cause of the influence of stray capacitance, etc., and 
each frequency of the first and second microstrip anten- 
na 32 and 33 increases. 

[0048] Furthermore, although not particularly shown, 
by forming a plurality of control electrodes and switches 
connected thereto, respectively, and by turning these 
switches on and off, it is possible to realize a much 
broader band. 

[0049] Next, among communication devices accord- 
ing to the present invention, a portable telephone is tak- 
en as an example and described with reference to Fig. 
7. In the drawing, on a portable telephone 40, an anten- 
na unit 1 0 of the above-mentioned first embodiment and 
other circuit elements (not illustrated) are mounted, and 
a mother board 41 with a circuit pattern printed thereon 
is housed in a case 42. The circuit board includes a 
transmitter/receiver circuit. The antenna unit to be used 
in the portable telephone 40 may also be an antenna 
unit 20 or 30 of the above-mentioned other embodi- 
ments. 

[0050] In this way, the portable telephone 40 can cov- 
er a broader band by mounting an antenna unit 10, 20, 
or 30, and, for example, as a dual-mode telephone to 
be able to deal with both an analog system and a digital 
system, a broader frequency band in each system can 
be handled. 



8 

[0051 ] Moreover, in each of the above-mentioned em- 
bodiments, a switch to be connected to the control elec- 
trode may be of any construction if the switch is able to 
control the electrical connection, and, for example, an 
5 element such as a diode, a transistor, a field-effect tran- 
sistor (FET), etc., can be used. 

[0052] Furthermore, in each of the above-mentioned 
embodiments, the cases where an antenna unit com- 
prises a basic body made of dielectric material has been 

10 described, but a basic body made of magnetic material 
such as ferrite, etc., may be used. 
[0053] Furthermore, in each of the above-mentioned 
embodiments, the cases where a control electrode is 
formed so as to extend from one main surface to an end 

is surface of a basic body are described, but the control 
electrode may be formed so as to extend from one main 
surface to the other main surface through an end sur- 
face. 

[0054] Furthermore, in each of the above-mentioned 
20 embodiments, the cases where a feeding electrode is 
formed so as to extend from one main surface to an end 
surface of a basic body are described, but the feeding 
electrode may be formed only on one main surface of 
the basic body. In this case, part of a radiation electrode 
25 js extended from the other main surface to an end sur- 
face of the basic body, and capacitance generated be- 
tween the extended radiation electrode and the feeding 
electrode is used. 

[0055] In an antenna unit according to the present in- 
30 vention, double resonance is realized by using two an- 
tennas, and by turning on and off a switch connected to 
a control electrode and by increasing or decreasing ca- 
pacitances which determine both of two frequencies, the 
resonance frequency of each antenna can be changed. 
35 Therefore, when compared with cases where frequen- 
cies of a single antenna are changed, it is possible to 
realize greatly broader bandwidth. 
[0056] Furthermore, in an antenna unit according to 
the present invention, by providing a plurality of control 
40 electrodes and switches connected thereto and by turn- 
ing each of the switches on and off, it is possible to re- 
alize much broader bandwidth. 

[0057] Furthermore, in a communication device ac- 
cording to the present invention, an antenna unit where 

45 frequencies can be changed is mounted and according- 
ly it is possible to realize broader bandwidth. 
[0058] While the invention has been particularly 
shown and described with reference to preferred em- 
bodiments, it will be understood by those skilled in the 

50 art that the foregoing and other changes in form and de- 
tails can be made without departing from the spirit and 
scope of the invention. 



55 Claims 

1 . An antenna unit comprising: 
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a basic body (11 ; 31) having first and second 
main surfaces and at least one surface extend- 
ing between the main surfaces; 
a grounding electrode (12; 34) provided on the 
first main surface of the basic body (1 1 ; 31 ); 
a first radiation electrode (13; 32a) comprising 
a first antenna (10a; 32), having an open end 
at one end thereof, and provided on the second 
main surface of the basic body (11 ; 31 ); 
a second radiation electrode (14; 33a) compris- 
ing a second antenna (1 Ob; 33), having an open 
end at one end thereof, and provided on the 
second main surface of the basic body (11 ; 31); 
a first connecting electrode (15; 39a) for con- 
necting the first radiation electrode (13; 32a) to 
the grounding electrode (12; 34), and provided 
on an end surface of the basic body (11; 31); 
a second connecting electrode (16; 39b) for 
connecting the second radiation electrode (14; 
33a) to the grounding electrode (12; 34), and 
provided on an end surface of the basic body 
(11; 31); 

a feeding electrode (1 7; 35) for transmitting a 
signal to at least one of the first radiation elec- 
trode (13; 32a) and the second radiation elec- 
trode (1 4; 33a), and provided on the basic body 
(11; 31); and 

a control electrode (18; 37) on the basic body 
(11; 31) for providing coupling capacitances 
(C11.C12; C23, C24) between the open end of 
the first radiation electrode (13; 32a) and the 
control electrode (18; 37) and between the 
open end of the second radiation electrode (14; 
33a) and the control electrode (1 8; 37), and pro- 
vided so as to be close to each of the open 
ends. 

2. The antenna unit of claim 1 , wherein the first anten- 
na (1 0a; 32) andthe second antenna (1 Ob; 33) have 
different resonance frequencies from each other. 

3. The antenna unit of claim 1 or 2, wherein the control 
electrode (18; 37) is formed on a surface different 
from the surface where the first connecting elec- 
trode (15; 39a) and the second connecting elec- 
trode (1 6; 39b) are formed. 

4. The antenna unit of any of the claims 1 to 3, wherein 
the basic body (1 1 ; 31) is made of a dielectric ma- 
terial or a magnetic material of a nearly rectangular 
solid. 

5. The antenna unit of any of the claims 1 to 4, wherein 
a slit (s1 ) which is oblique to each side of the second 
main surface of the basic body (11 ; 31) is formed 
on the second main surface of the basic body, and 
wherein the first radiation electrode (13; 32a) and 
the second radiation electrode (14; 33a) are dis- 



posed so as to face each other through the slit. 

6. The antenna unit of claim 5.. wherein the slit (si) is 
formed so that a width at a first end thereof is nar- 

5 rower than a width at a second end. 

7. The antenna unit of any of the claims 1 to 4, wherein 
the feeding electrode (1 7; 35) is disposed on an end 
surface of the basic body (11 ; 31) so as to be close 

10 to the first radiation electrode (13; 32a) or the sec- 
ond radiation electrode through a gap. 

8. The antenna unit of any of the claims 1 to 6, wherein 
the feeding electrode (1 7) is integrally formed on the 

is end surface of the basic body (11) where the first 
connecting electrode (15) or the second connecting 
electrode (16) is provided, so as to be continuous 
with the first connecting electrode (15) or the sec- 
ond connecting electrode (16). 

20 

9. The antenna unit of any of the claims 1 to 4, wherein 
the first radiation electrode (32a) and the second 
radiation electrode (33a) are disposed on the sec- 
ond main surface of the basic body (33) so that the 

25 first radiation electrode (32a) and the second radi- 
ation electrode (33a) sandwich the feeding elec- 
trode (35), and wherein the first radiation electrode 
(32a), the second radiation electrode (33a) and the 
feeding electrode (35) are disposed so that longitu- 
30 dinal directions thereof are parallel to each other. 

10. The antenna unit of claim I, wherein one end of the 
control electrode (18; 37) is for providing the cou- 
pling capacitances (C11, C12; C23, C24) and the 

35 other end of the control electrode is connected to a 
switch (19; 38). 

11. The antenna unit of claim 10, wherein the switch 
(19; 38) changes each coupling capacitance simul- 

40 taneously. 

12. A communication device (40) comprising: 

at least one of a transmitter and a receiver; and 
an antenna unit (10; 20; 30) according to any 
of the claims 1 to 1 1 coupled to the at least one 
of a transmitter and a receiver. 
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(54) Antenna unit and communication device using the same 



(57) In an antenna unit (10), the generation of ca- 
pacitances (C11 , C12) between each of the open ends 
of first (10a) and second (10b) microstrip antennas and 
a control electrode (1 8) is controlled by turning a switch 
(19) on and off, both antenna frequencies being simul- 
taneously changed. The antenna unit has a basic body 
having first and second main surfaces and at least one 
end surface extending between the main surfaces; a 
grounding electrode (12) provided on the first main sur- 
face of the basic body (11); a first radiation electrode 

(13) forming a first antenna (10a), having an open end 
at one end thereof, and provided on the second main 
surface of the basic body; a second radiation electrode 

(14) forming a second antenna (IOb), having an open 
end at one end thereof, and provided on the second 
main surface of the basic body; a first connecting elec- 
trode (15) for connecting the first radiation electrode to 
the grounding electrode, and provided on an end sur- 
face of the basic body; a second connecting electrode 
(1 6) for connecting the second radiation electrode to the 
grounding electrode, and provided on an end surface of 
the basic body; a feeding electrode (1 7) for transmitting 
a signal to at least one of the first radiation electrode 
and the second radiation electrode, and provided on the 
basic body; and a control electrode (1 8) on the basic 
body for providing coupling capacitances (C11, C12) be- 
tween the open end of the first radiation electrode and 
the control electrode and between the open end of the 



second radiation electrode and the control electrode, 
and provided so as to be close to each of the open ends. 
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